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ABSTRACT 
 
 
This dissertation is to document with the intention to prepare and provide an insight to Bit 
Torrent Networking. The topic for the dissertation is Analyzing The Impact of Swarm Size 
and Peer Uplink Capacity for Bit Torrent Networking Performance. The purpose of this 
dissertation is to give a better insight about Bit Torrent, which would be doing for my final 
year project. As Bit Torrent is a large portion of networking especially peer to peer 
networking, there is only a surface of understanding about Bit Torrent performance. This 
dissertation is would use lab experimental and software to simulate the Bit Torrent 
performance with a small, medium and large swarm of users. The methodology would use 
the simulation to explore the performance of Bit Torrent networking as the size of the swarm 
expands. Besides that, this dissertation project would also deep dive into what would happen 
to the Bit Torrent performance if the network bandwidth of the swarm is low and the impact 
it may have on the average Bit Torrent performance. With the initial studies and previous 
reference as well as the lab experiments, it would provide a better insight on the performance 
for Bit Torrent networking with the impact of different swarm size, data chunk size, the 
uplink capacity as well as the comparison with client-server architecture.  
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ABSTRAK 
 
 
Dengan tujuan desertasi ini adalah untuk menyempurnakan Projek Penyelidikan dengan 
tujuan untuk menyediakan serta memberi gambaran tentang Bit Torrent. Tajuk untuk 
desertasi ini adalah Analysis Impak Size Kumpulan Dan Pemuatnaik Serakan Untuk Bit 
Torrent Prestasi Jaringan. Desertasi ini akan memberikan gambaran atau sudut pandangan 
and lebih mendalam tentang Bit Torrent yang akan saya sertakan untuk projek akhir tahun. 
Yang disekia maklum, Bit Torrent adalah sebahagian besar daripada jaringan network 
terutamanya dalam jaringan serakan, dalam hal ini hanya didapati pemahaman dasar 
tentang prestasi Bit Torrent. Disertakan desertasi ini akan mengemukakan experimen 
makmal serta simulasi maya untuk menyelidik prestasi Bit Torrent dengan siz kecil, 
sederhana serta besar untuk jaringan sesawang. Methodologi yang akan digunakan untuk 
mengkaji prestasi Bit Torrent sesawang dengan kekumpulan siz yang semakin meningkat. 
Selain itu, desertasi ini akan mengkaji dengan mendalam tentang prestasi Bit Torrent untuk 
size data, kebolehan muat naik serta banding dengan jaringan jenis server-klien. Dengan 
analisis pendahuluan serta rujukan penyelidikan lab makmal terdahulu, akan dapat 
memberi pandangan yang lebih baik tentang prestasi jaringan Bit Torrent serta impaknya 
dalam siz kumpulan, size data, kuasa muat naik dan bandingang dengan pelayan-
pelanggan.. 
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CHAPTER 1 
 
 
CHAPTER 1. INTRODUCTION 
 
 
1.1 Introduction 
Peer to peer (P2P) internetworking is a large part of the overall internet. Peer to peer 
networking mechanisms encompases the network as users can transfer data to another user 
on the network on the same level and also linking with other peers on the network with the 
similar data sources which encompasses globally linking all the users. This enables the users 
to harness the resources from various sources while sharing the data at the same time with 
other users globally. Peer-to-peer network is a type of used communication the practice of 
peer to peer type of file distribution is commonly used to dissimate data or electronical data 
through the Internet. Peer to peer (P2P) network is one of the most frequently used protocol 
for transferring large data files. For example, video clips, songs, movie files or digital audio 
files. The basic concept of the peer to peer networking is where a user could send or receive 
files through the network using peer-to-peer sharing. The peer-to-peer computing or 
networking is a type of disseminated application construction that partitions tasks or jobs 
among all the peers or connected network clients. Peers or clients are all equally privileged 
and all have equal potential to participate in the application. This form of network is known 
as a peer-to-peer network of nodes in the network. Peers encompasses a section of their 
properties for example the linkage bandwidth or the processing power which is directly 
available to other network participants or peers without a server. 
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All peers are both the providers or contributor to the network as well as the consumer 
of resources in the network which is different from the traditional method of client-server 
model which the intake and the supply of the resources are separated and controlled by the 
server. The emerging collaboration of peer to peer systems are successful in advance of the 
age of peers doing the same things while distributing data among the resources which are 
looking for diversified peers which can bring in new or exclusive resources and abilities to 
a virtual network where it engaged a larger task which is beyond what is able to be achieved 
by selected individual peers which intern benefits all the connected peers. As peer to peer 
becomes more popular the usage of peer to peer networking has been incorporated into 
several different technologies and protocols which uses the peer to peer networking 
structure.  
 
1.1 Research Background 
The background about this dissertation is to provide an in-depth understanding about 
the peer to peer networking, in particularly the Bit Torrent protocol of peer to peer 
networking’s behavior through lab experimental simulation. In networking, there are many 
different types and structures of networking methods. One of a fast developing and trending 
peer to peer networking structure is Bit Torrent.  
Peer to peer is a major form of sharing data and being distributed over the Internet 
and a major contributor is Bit Torrent. As Bit Torrent is the most popular form of protocol 
for sharing huge data and peer-to-peer networks have been able to share files over a large 
portion of the Internet.  The boom started around 2004, where Bit Torrent was responsible 
for almost a third of all Internet traffic. With rapid growth as of 2013, Bit Torrent was 
3 
 
responsible for three percent all worldwide bandwidth, and the amount is over half of  six 
percent of sum of the bandwidth which is specialized for file sharing (Bryan & Willis 2012). 
The protocol which Bit Torrent use to transmit files is a client application which 
implements the Bit Torrent praradigm. These applications are inclusive of Bit Torrent, 
μTorrent, Transmission, qBittorrent, Vuze, Deluge, and BitComet (Chandra et al. 2011).  
The Bit Torrent enables the host to look for peers which are called seeds that can transmit 
data  and is able to produce a list of all the data possible for transfer. 
Bit Torrent’s beginning is actually discovered by a programmer named Bram Cohen, 
who was an ex-University at Buffalo’s student, who used to initiate the standard in 2001. Bit 
Torrent clients are compatible for a variety of computer systems. (Computing 2015). 
Since 2013, Bit Torrent has risen to an amount over 15 million simultaneous users at 
any time. By the year 2012, Bit Torrent is used by over hundred and fifty million users. The 
number of bit torrent users is estimated to be over two hundred and fifty million users 
(Griffin & Kesidis 2011). This huge figure compose of a large number of users and this is a 
huge growing figure, but we yet to have a good understanding on how the network will 
perform in small, medium or large number of users. We are also do not know the behavior 
exactly if the users have limited networking connection speed if it would affect the overall 
Bit Torrent networking performance.  
The BitTorrent standard can be utilized bringing down the overall cost of server as 
well as the consequences for networking of distributing huge data. Besides installating a file 
from a  server the BitTorrent standard also permits hosts to connect to a group of hosts to 
transfer data from each other at the same time. The protocol is another way to the a single 
source, several mirroring server sources mechanism for sharing files and can function 
effectively in networks with significantly lower bandwidth. By utilizing the BitTorrent 
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protocol, a several clients, such as personal computers can be used to replace large servers 
while efficiently sharing files to many recipients. Suddent jumps ni the internet traffic can 
be prevented by using this lower bandwidth in a given location.  It also helps to by maintain 
internet traffic higher for most of the users, regardless if they use the BitTorrent protocol or 
not.(Chandra et al. 2011). 
A host that wants to upload a document would need to first create a simple torrent 
descriptor file that they distribute by conventional means such as email (Hanle n.d.). The 
host would then make the data itself available through a BitTorrent node acting as a seed. 
Those with the torrent descriptor file can give it to their own BitTorrent nodes, which acting 
as peers or leechers download it by connecting to the seed and/or other peers. 
The details on the distributed file tranmission is the data being transmitted is 
sectioned into several segments called pieces. Every piece would receive a new sample of 
the file it becomes a source for other nodes or users, thus relieving the initial seed from 
having to send that piece to every computer or user wishing a copy. By using BitTorrent the 
duty of desimating the file is shared by those who need it, this is only possible for a particular 
seed to send only one copy of the file itself and at the end share it with an uncountable 
number of peer. 
Every slice or segment is controlled by a encrypted hash which is found in the torrent 
descriptor (Schollmeier et al. 2002). This ensures that changes of the pieces can be tracked 
and detected. Thus, this avoids accidental and malicious changes of any of the segments 
received at other nodes. If a node begins with an original copy of the torrent descriptor, it 
can check the authenticity of the entire file it receives. 
Segmented piece are normally installed randomly and are reset into the proper 
sequence from BitTorrent Client that checks which segment it needs. The segments are made 
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up of the same dimension and size in a installation. Because of this method, the installation 
of any data may be stopped at any time and continue at a later time and not damaging 
previously downloaded data. This makes Bit Torrent very useful in transferring large size 
files (Wolisz 2011). This makes it possible for the client to be available for segments and 
install  them at once and its better than stopping the installation and wait for the next segment 
in line, that normally decreases the total time of the download. 
When a node has finished downloading a document, it becomes an additional seed. 
This then changes its state from peers to seeders quantified by the overall strength of the file. 
The segmented pieces of BitTorrent can cause a wide spreading of a file over many 
computer nodes. When there are more peers that join the swarm, the possibility of a complete  
download by any particular node is higher. The same as the norm Internet distribution 
methods, it allows a huge decrease in cost for the source's hardware and bandwidth cost. 
 
 
1.2 Research Problem 
The research problem in this dissertation is to define and analyze the lack of 
understanding about the behavior of Bit Torrent networking in various different scenarios. 
In particularly the behavior of the Bit Torrent network with growing size of the packet or 
chunk size, if there are variation in the uplink speed and the comparison with client-server 
based networking (Rossi 2012). 
As Bit Torrent is a growing technology being used these days, there are several 
uncertain factors. As technology advances, the data size of data or chunks of data being 
shared and transmitted through the internet is also increasing. With this increasing trend of 
the chunk or data size there is much to understand about the relationship of the Bit Torrent 
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network if the data size or chunk size of the data is increasing. The phenomenon and the 
relationship ratio of the Bit Torrent performance on the growing data trend. 
Bit Torrent useage usually use µTP for its message. For a gain of band-widths, Bit 
Torrent used is UDP, that enables checking of the internet traffic source address. Thus may 
lead to Denial-of-service attacks, where hosts using Bit Torrent clients that are used as 
amplifiers for an attack to another service (Melakessou & Engel 2009). 
Several research about Bit Torrent has shown that a large percentage of files obtainable 
for download through Bit Torrent have malicious files.  
There is not much indication on how the Bit Torrent will perform in small, medium or 
large number of users or large swarms. It is also an ambiguity if the users have low uploading 
speed if it would slow down the Bit Torrent performance. 
Hence in this dissertation would further analyst the performance for different number 
of swarms and also if uploading speeds are slow for the swarm. 
 
1.3 Research Question 
Referring back to the Research Problems in Section 1.3, there are three research 
questions which will be addressed. The research problems are comprised which form the 
research problem statement are as follows: 
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Table 1.1: The Research Questions About Bit Torrent Networking. 
 
Q1.  How is the chunk size in the Bit Torrent network affect the Bit Torrent 
network performance? 
Q2.  How will the uplink speed affect the Bit Torrent network performance? 
Q3. How will seed uplink capacity in Bit Torrent compare to client server paradigm 
performance? 
 
 
1.4 Research Objective 
Referring to the research questions formulated in Section 1.4, the research objective 
which have been developed as follows: 
Table 1.2: Research Objectives Relating To Bit Torrent Networking. 
 
O1.  To study and understand about Bit Torrent network characteristic.  
O2.  To design experiment and gather data for Bit Torrent networking. 
O3. To analyse the impact of Bit Torrent network with respect to chunk size, uplink 
speed and Bit Torrent comparison with client server paradigm. 
 
 
1.5 Research Method 
Based on the research objective in Section 1.5, the research method have been 
developed are as follows: 
Table 1.3: Research Methodology About Bit Torrent Networking. 
 
M1.  Prior to the analysis setup, a preparation of literature survey is used to gather 
and obtain information relating to the Bit Torrent networking about the 
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behaviour of Bit Torrent network, the structure of Bit Torrent networking and 
approaches of analysing Bit Torrent networking. 
M2.  Using simulation methodology to analyse Bit Torrent network and gather data 
sets on the classification and behaviour of the Bit Torrent network. 
M3. Discuss and provide understanding about the Bit Torrent networking 
behaviour to evaluate the chunk size, uplink behaviour and comparing the Bit 
Torrent network to client server paradigm. 
 
 
1.6 Research Contribution 
From the research method shown in Section 1.6, the research contribution relating to 
this dissertation are as follows: 
Table 1.4 Research Contribution About Bit Torrent Networking. 
 
C1.  An enhanced prediction about the behaviour of Bit Torrent networking with 
growing size chunks of data in Bit Torrent network with respect to the 
completion data transfer time. 
C2.  Improve the understanding and data set for uplink speeds for Bit Torrent 
networking which can provide a better knowledge about the behaviour of Bit 
Torrent with the increasing trend of uplink speed. 
C3. Provide an understanding about the behaviour of Bit Torrent network with 
respect to client-server paradigm. 
 
 
1.7 Research Scope 
To achieve the Research Objectives, this study will focus on several aspects as stated 
in the following table scope as shown below:  
 
Table 1.5: The Research Scope Of The Dissertation 
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S1.  The scope of the dissertation will emphasis on datasets containing increasing 
trend of chunk size in data with respect to the completion time, the uplink speed 
for Bit Torrent networking, the comparison of uplink speed between Bit Torrent 
networking and client server archicture paradigm. 
S2.  To predict and understand the pattern or the relationship of the Bit Torrent 
network with the increasing pattern of the Bit torrent data size and variation of 
uplink speed in Bit Torrent network and in comparison with client server 
paradigm. 
S3. Using simulation tools to measure and provide data analysis of the performance 
of Bit Torrent structure and the results to create statistical analysis experiment. 
 
 
1.8 Research Results 
From the research, there is a pattern which can be observed from the generated data 
sets which would be able to give a better analysis and understanding about the Bit Torrent 
network behavior in various circumstances. The analysis can be used to predict the behavior 
of the Bit Torrent network structure to optimize and produce the best possible Bit Torrent 
structure with the data sizes and uplink speeds to have an optimum completion time for data 
transfer within the Bit Torrent network structure to share data between the peers.  This 
dissertation is useful to provide a better understanding in the advancing networking of peer 
to peer architecture for future evaluation and setup of peer to peer networking architecture. 
A better optimum set for peer to peer networking can be set for better performance in the 
peer-to-peer network. For additional research can be done to improve the performance and 
compatibility of the network to suit to the future setup of peer-to-peer networking to enhance 
and optimize the speed, data transfer rates, completion time, allocation of resources and 
completion time. Peer to peer network can be harness to promote a better setup of data 
transfer access to enhance its advantage of data sharing and mass data transfer for a better 
enhanced overall network. A better understanding of the peer-to-peer networking can 
improve and clarify the behavior and relationship of the parameters which affects the Bit 
